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All Candidates' performance across questions

Question Title N Mean SD Max Mark FF Attempt %
1 4075 1.2 0.9 2 61.9 99.8
3 4014 0.3 0.5 1 34 98.3
5 4033 0.7 0.5 1 71.7 98.7
7 3904 0.4 0.5 1 37.9 95.6

9a 4082 3.9 1.7 8 48.7 99.9
9c 4079 1.2 0.8 2 59.3 99.8
9e 3876 0.3 0.4 1 25.1 94.9
10b 3953 0.5 0.6 2 23.8 96.8
10d 4015 2.8 1.7 5 55.1 98.3
11b 3903 0.7 0.9 4 16.9 95.5
11d 3849 0.7 0.5 1 68.1 94.2
12a 4039 2.6 1.5 5 51.8 98.9
12c 3202 1.1 1.4 6 18.2 78.4
13b 4025 2.3 1.4 5 45 98.5
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(b)

(ii)

The melting temperature of sodium chloride is 1074K but sodium iodide has a
melting temperature of 934 K.

Suggest why the melting temperature of sodium iodide is lower than that of sodium
chloride. [1]
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user

Sticky Note

Since this is only a 1 mark question, this was enough to gain the mark.  A more complete answer would refer to sodium iodide not being as ionic as sodium chloride.
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(c) Chlorine forms molecules and ions with other halogens.

(i)  While chlorine has a boiling temperature of 238K, the boiling temperature of iodine
monochloride, ICI, is 371K.

Suggest why the boiling temperature of iodine monochloride is higher than that of
chlorine. 2]
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user

Sticky Note

Although “iodine is a bigger atom than chlorine” is correct it’s not enough to gain M1.  The candidate has to state that iodine has more electrons.

Again, “it can form greater intermolecular forces” is correct but to get M2 they need to state what type of intermolecular force is present.

No marks awarded.
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(b)

(ii)

The melting temperature of sodium chloride is 1074K but sodium iodide has a
melting temperature of 934 K.

Suggest why the melting temperature of sodium iodide is lower than that of sodium
chloride. (1]
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user

Sticky Note

Candidate does not gain the mark due to lack of clarity.  They should have referred to the ionic radius of iodide rather than NaI and also to attraction to the sodium ion.
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Examiner
(c) Chlorine forms molecules and ions with other halogens. o
(i) While chlorine has a boiling temperature of 238K, the boiling temperature of iodine
monochloride, ICI, is 371K.
Suggest why the boiling temperature of iodine monochloride is higher than that of
chlorine. [2]
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user

Sticky Note

Gets M2 for stating that dipole-dipole forces are stronger than van der Waals forces.  However, the candidate does not score M1 since they have not made it clear that these bonds are between the molecules.
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(i)  The melting temperature of sodium chloride is 1074K but sodium iodide has a
melting temperature of 934K.

Suggest why the melting temperature of sodium iodide is lower than that of sodium
chloride. 1]
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(c) Chlorine forms molecules and ions with other halogens.

(i)  While chlorine has a boiling temperature of 238K, the boiling temperature of iodine
monochloride, ICI, is 371 K.

Suggest why the boiling temperature of iodine monochloride is higher than that of
chlorine. (2]
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SECTION B

Answer all questions in the spaces provided.

9. (a) Consider the elements labelled A-G. These are not chemical symbols.

152 252 2p°

152 282 2p°

152 252 2p®

152 252 2p® 3s?

152 252 2p® 352 3p’

152 252 2p® 352 3p°
1s? 252 2p® 352 3pb 45"

O Mmoo wmP

(i) Give the letter (A-G) of the element with the largest first ionisation energy.

Give two reasons for your answer.

(i)  Give the letter (A-G) of the element with the largest last ionisation energy.

Give a reason for your answer.
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(d) Magnesium is a typical metal. Describe the bonding in magnesium and explain why it is
ductile. You may include a diagram as part of your answer. [3]
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SECTION B

Answer all questions in the spaces provided.

9. (a) Considerthe elements labelled A-G. These are not chemical symbols.

Born A 152 252 2p'
Ntrogen B 1s? 252 2p3
Necn C 182 282 2p5
mag. D 1s2 252 2p® 352
Al 12 252 2p® 352 3p!

187 252 2pP 357 3p°
152 252 2p® 352 3pb 45

(i) Give the letter (A-G) of the element with the largest first ionisation energy.

Give two reasons for your answer. [3]
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(i)  Give the letter (A-G) of the element with the largest last ionisation energy.

Give a reason for your answer. [2]
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(d) Magnesium is a typical metal. Describe the bonding in magnesium and explain why it is o
ductile. You may include a diagram as part of your answer. [3]
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SECTION B o

Answer all questions in the spaces provided.

9. (a) Considerthe elements labelled A-G. These are not chemical symbols.

182 282 2p' Boron

152 252 2p3 ruhpyeN

1s2 252 2p® reovy

1s? 252 2p8 352 ("G

152 252 2p® 352 3p' p

1s? 252 2p° 352 3p® ATCON
1s? 252 2p® 352 3p® 4s! K

mmmc_tb-m)

(i) Give the letter (A-G) of the element with the largest first ionisation energy.
Give two reasons for your énswer. [3]
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pen Q eleme
(i) Give the letter (A-G) of the element with the largest last ionisation energy.

Give a reason for your answer. [2]
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Examiner
(d) Magnesium is a typical metal. Describe the bonding in magnesium and explain why it is .

ductile. You may include a diagram as part of your answer. [3]

o=z
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Section B

Question

Marking details

Marks available

AO1 AO2 AO3 Total | Maths | Prac
@ | () C (1) 1
contains two shells not three / less shielding of outer electron (1)
of the elements with two shells it contains greatest nuclear charge /
most protons (1) 2 3
(ii) G (1) 1
nucleus is most positively charged / has most protons (so greatest
attraction to last electron) (1) 1 2
(iii) D,E,G
award (2) for all three correct 1 1 2
award (1) for two correct / two correct and one incorrect answer
award (1) for all three correct and one incorrect answer
award (0) if more than one incorrect answer
(iv) D, (E), G 1 1
(b) (i) (gaseous magnesium) atoms bombarded by electrons 1 1
(i) deflected through a magnetic field 1 1
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Marks available

estion Marking details
Quest ing aetal AO1 | AO2 | AO3 | Total | Maths | Prac
(c) (i) 28A| 1 1
(i) 21 hours 1 1 1
(d) bonding consists of (a regular array of) metal ions surrounded by a
‘sea’ of delocalised / valence electrons (1)
(electrostatic) attraction between ions and electrons (1)
(when a force is applied) the layers of metal ions slide over each
other forming a new shape (1) 3 3
credit possible for appropriate diagram(s)
(e) 6.17 x 104 1 1 1
Question 9 total 10 4 2 16 2 0
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SECTION B

Answer all questions in the spaces provided.

9. (a) Consider the elements labelled A-G. These are not chemical symbols.

152 252 2p°

152 282 2p°

152 252 2p®

152 252 2p® 3s?

152 252 2p® 352 3p’

152 252 2p® 352 3p°
1s? 252 2p® 352 3pb 45"

O Mmoo wmP

(i) Give the letter (A-G) of the element with the largest first ionisation energy.

Give two reasons for your answer.

(i)  Give the letter (A-G) of the element with the largest last ionisation energy.

Give a reason for your answer.
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user

Sticky Note

Candidate scores M1 for giving the correct letter and M2 for stating that it only has two shells.  They have not done enough to gain M3. Many candidates wrote “full outer shell” but this does not explain why the ionisation energy is higher.  To get M3 nuclear charge (or number of protons in the nucleus) must be compared.




user

Sticky Note

Candidate scores M1 for giving the correct letter and M2 for stating that it has the strongest nuclear charge.  The use of “it” in the last line is ambiguous and often leaves examiners unable to award a mark.
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(d) Magnesium is a typical metal. Describe the bonding in magnesium and explain why it is
ductile. You may include a diagram as part of your answer. [3]
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user

Sticky Note

A good example of how diagrams can help gain marks. Candidate scores M1 and M3 from a combination of diagram and description.  Although the description does not mention “layers”, the diagram clearly shows this so marks can be awarded.  They also gain M2 since “held” is equivalent to “attracted”.  All 3 marks awarded.
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SECTION B

Answer all questions in the spaces provided.

9. (a) Considerthe elements labelled A-G. These are not chemical symbols.

Born A 152 252 2p'
Ntrogen B 1s? 252 2p3
Necn C 182 282 2p5
mag. D 1s2 252 2p® 352
Al 12 252 2p® 352 3p!

187 252 2pP 357 3p°
152 252 2p® 352 3pb 45

(i) Give the letter (A-G) of the element with the largest first ionisation energy.

Give two reasons for your answer. [3]
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(i)  Give the letter (A-G) of the element with the largest last ionisation energy.

Give a reason for your answer. [2]
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user

Sticky Note

Candidate only scores M1 for the correct letter.  “Full shell of outer electrons” gains no credit and “relatively little shielding from the nucleus” does not gain M2 since no comparison has been made.   To gain the mark they needed to refer to “less shielding” or “least shielding”.



user

Sticky Note

The candidate’s statement about most electrons is correct but it’s the increased proton:electron ratio that is important rather than the number of electrons.  1 mark awarded.
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(d) Magnesium is a typical metal. Describe the bonding in magnesium and explain why it is o
ductile. You may include a diagram as part of your answer. [3]
Mk
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user

Sticky Note

Again diagram shows “regular array of metal ions or positive nuclei” so M1 awarded.  M3 was also awarded for “layers of ions slide over each other”.  However, M2 was not awarded since the candidate has not shown how the metal is held together.  Like so many candidates, they thought that metallic bonding is simply a layer of positive ions surrounded by a sea of electrons.  Candidates must state that there is a “strong force of attraction” between these.










SECTION B

Answer all questions in the spaces provided.

9. (a) Considerthe elements labelled A-G. These are not chemical symbols.

152252 2p! Boren

152 252 2p3 ruhpyeN

1s2 252 2p® reovy

1s? 252 2p8 352 ("G

152 252 2p® 352 3p' p

1s? 252 2p° 352 3p® ATCON
1s? 252 2p® 352 3p® 4s! K
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(i) Give the letter (A-G) of the element with the largest first ionisation energy.
Give two reasons for your énswer. [3]
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(i) Give the letter (A-G) of the element with the largest last ionisation energy.
Give a reason for your answer. [2]
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user

Sticky Note

Candidate scores M1 for giving the correct letter and M2 since “in period 2” is equivalent to “it only has two shells”. “Largest element” is not enough to gain M3.  They need to refer to “greatest nuclear charge” or “most protons” to be awarded this mark.



user

Sticky Note

Candidate’s statement is correct but it’s the magnitude of the positive charge that is important; not just the fact that it forms a positive ion.





Examiner
(d) Magnesium is a typical metal. Describe the bonding in magnesium and explain why it is .

ductile. You may include a diagram as part of your answer. [3]

o=z
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user

Sticky Note

Candidate gets M1 and M2 although they referred to Mg+ rather than Mg2+.  However, they do not score M3 since “magnesium ions able to rotate” is not the same as “magnesium ions slide over each other”.
















SECTION B

Answer all questions in the spaces provided.

9. (a) Consider the elements labelled A-G. These are not chemical symbols.

152 252 2p’

1s? 282 2p3

1s2 252 2p°®

152 252 2p® 3s2

152 252 2p® 352 3p!

152 252 2p® 3s2 3pb
152 252 2p® 352 3pb 45

G Mmoo W >

(i) Give the letter (A-G) of the element with the largest first ionisation energy.

Give two reasons for your answer. [3]

(i)  Give the letter (A-G) of the element with the largest last ionisation energy.

Give a reason for your answer. 2]
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(d) Magnesium is a typical metal. Describe the bonding in magnesium and explain why it is o

ductile. You may include a diagram as part of your answer. [3]
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10.

(b) If the electromagnetic radiation in part (a) is passed through a spectrometer, several
series of converging lines are observed.

(i) Explain why there are several series of lines. [1]
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(i) Explain why the lines within each series converge. 1]
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10.

(b)

If the electromagnetic radiation in part (a) is passed through a spectrometer, several

series of converging lines are observed.

(i) Explain why there are several series of lines.
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10.

(b)

If the electromagnetic radiation in part (a) is passed through a spectrometer, several
series of converging lines are observed.

(i) Explain why there are several series of lines. (1]
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(i) Explain why the lines within each series converge.
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Marks available

. Marki i
Question arking details AO1 | AO2 | AO3 | Total | Maths | Prac
10 | (a) electron promoted to a higher energy level (1)
falls back down to a lower energy level (1) 2 2
(b) (i) each series corresponds to electrons falling to different energy

levels

(ii)

energy difference between the shells decreases / energy levels get
closer together
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10.

(b) If the electromagnetic radiation in part (a) is passed through a spectrometer, several
series of converging lines are observed.

(i) Explain why there are several series of lines. [1]
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user

Sticky Note

In part (i) although the candidate has correctly identified that there are many different energy levels, the lines are caused by electrons falling to these different levels not from them.  No mark.

They gain the mark in part (ii) since “energy shells” is equivalent to “energy levels”.











Examiner

10.

(b)

If the electromagnetic radiation in part (a) is passed through a spectrometer, several

series of converging lines are observed.

(i) Explain why there are several series of lines.
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user

Sticky Note

“Electrons can drop from any level to any level” is equivalent to “electrons falling to different energy levels” so the mark in part (i) is awarded.
 
The candidate does not gain the mark in part (ii) since they have explained why the lines form, not why they converge as the question requires.











Examine
10. only
(b) If the electromagnetic radiation in part (a) is passed through a spectrometer, several
series of converging lines are observed.
(i) Explain why there are several series of lines. (1]

10bi: 1
10bii: 1
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Sticky Note

The candidate has clearly shown that electrons fall to different energy levels so the mark in part (i) is awarded.
 
They gain the mark in part (ii) since “energy shells” is equivalent to “energy levels”.
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10. (b) If the electromagnetic radiation in part (a) is passed through a spectrometer, several
series of converging lines are observed.

(i) Explain why there are several series of lines. 1]
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(d) Comment on the validity of the mean titre calculated. 1] o
Livashe A el Al o ' heure adlodad Rl I euvew Ug)
Wor e WY COA CLTRAY - N u'hu’t) Ne 4 cusWitl

(e) Another student follows the same procedure but filters the solution before the reaction is

complete. State what effect, if any, this would have on the value of the titre. Justify your
answer. [2]
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(b) Suggest and explain two improvements to the student’'s method. [4]
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(d) Comment on the validity of the mean titre calculated. 1] .

(e) Another student follows the same procedure but filters the solution before the reaction is

complete. State what effect, if any, this would have on the value of the titre. Justify your
answer. : [2]
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(d) Comment on the validity of the mean titre calculated. [1] only
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(e) Another student follows the same procedure but filters the solution before the reaction is
complete. State what effect, if any, this would have on the value of the titre. Justify your
y€/§ answer.
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Marks available

. Marki i
Question arking details AO1 | AO2 | AO3 | Total | Maths | Prac
1 (a) no more effervescence 1 1 1
(b) award (1) each for any two improvements and (1) each for linked
explanations
use larger beaker / conical flask (1)
prevents acid spray from escaping (1)
rinse beaker and add washings to flask (1)
ensures no acid left in beaker (1)
use more acid / less chalk (1)
gives larger titres therefore smaller percentage error (1) 4 4 4
crush the chalk / heat the solution / stir the solution (1)
speeds up the reaction (1)
(c) n(NaOH) = 1.64 x 10*mol (1)
excess n(HCI) = 1.64 x 102 mol
n(HCI) reacted = 0.05 — 1.64 x 103 = 0.0484 mol (1)
n(CaCO0O3) = 0.0242 mol
mass CaCO;=2.42¢g 1)
percentage CaCO3z = 95.3 % (1) 4 4 3 4
(d) not valid as first titre should be disregarded / is rough value 1 1 1
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Marks available

ti Marking detail
Question arking detafis AO1 | AO2 | AO3 | Total | Maths | Prac
(e) value of titre would increase (1)
fewer moles HCI react with limestone therefore more moles NaOH
needed to react with excess (1) 2 2 2
Question 11 total 0 5 7 12 3 12
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user

Sticky Note

The first bullet point gains two marks.  This is an acceptable alternative to preventing any acid loss as it ensures that all the excess acid enters the conical flask.

Although the second bullet point is correct and the first titre should be ignored, this is an improvement to the analysis rather than the method.

Total 2 marks awarded.
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(d) Comment on the validity of the mean titre calculated. 1] o
Livashe A el Al o ' heure adlodad Rl I euvew Ug)
Wor e WY COA CLTRAY - N u'hu’t) Ne 4 cusWitl

(e) Another student follows the same procedure but filters the solution before the reaction is

complete. State what effect, if any, this would have on the value of the titre. Justify your
answer. [2]
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user

Sticky Note

Gets the mark although “concurrent” used instead of “concordant”!  They have recognised that titre 1 should not be included in the mean. 



user

Sticky Note

Candidate scores M1 but not M2.  They have not made it clear that less of the acid would react with the chalk and that there would therefore be more excess acid in the flask.
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Examiner

(b) Suggest and explain two improvements to the student’s method. [4] o
i)

Cowsd,  loeak

11b: 1
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Sticky Note

Candidate gets one mark for “break up the chalk pieces” but although “increase the surface area” is correct it’s not enough to gain the second mark.   “Allow more of it to react” is incorrect since the acid is in excess.  Using a pipette instead of a burette would not improve the accuracy so gains no credit.
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Examiner
(d) Comment on the validity of the mean titre calculated. 1] o
........ oA SNBUAD . Use... ho. TOVE. . Vaduaes ok O8€. wiktain.. O:2um3
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(e) Another student follows the same procedure but filters the solution before the reaction is

complete. State what effect, if any, this would have on the value of the titre. Justify your
answer. : [2]
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user

Sticky Note

Gets the mark since they have recognised that titre 1 is too large. 



user

Sticky Note

Candidate gets M1 for “larger titre value” but the explanation shows no understanding.  If filtration happens before the reaction is complete, more acid will be present in the conical flask and more sodium hydroxide will be needed to neutralise it.










1
* (b) Suggest and explain two improvements to the student’s method. [4] =xgg;;;ef
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Sticky Note

Candidate scores one mark for “crush the chalk” but does not gain the second mark for “ensure it fully dissolves”.  To gain the second mark they have to refer to the reaction rate.

Candidate also gains a mark for “filter and wash” but in this case they must refer to transferring all the acid in order to get the second mark. 
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(d) Comment on the validity of the mean titre calculated. [1] only
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Sticky Note

Gets the mark for identifying an “outlier” reducing the validity.
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(e) Another student follows the same procedure but filters the solution before the reaction is
complete. State what effect, if any, this would have on the value of the titre. Justify your
y€/§ answer.
N, OH WAM be »/W /(; W ‘UUL %{u)kcm
12

T

© WJEC CBAC Ltd. (2410U10-1)




user

Sticky Note

Candidate gains both marks.  “It would increase the mol of HCl when the titre is carried out” is equivalent to “more moles of excess acid”.  If they had only said “It would increase the mol of HCl” this would not have been enough to gain the second mark, since it is not clear that this refers to the excess acid.
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Examiner
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11. A student was asked to find the percentage of calcium carbonate in a sample of chalk. o

He used the following chemicals.

e Three chalk pieces of identical composition and mass 2.54 g
+ Hydrochloric acid solution of concentration 1.00 mol dm™3
+ Sodium hydroxide solution of concentration 0.100 mol dm™3

Method

» Use a burette to measure 50.00cm? of hydrochloric acid (an excess) into a 100cm3
beaker.

e Put a piece of chalk into the beaker and leave until the reaction finishes.

* Filter the solution into a conical flask to remove any solid impurities.

e Add a few drops of indicator to the solution in the conical flask and titrate against the
sodium hydroxide solution.

* Repeat the procedure using the other chalk pieces and calculate a mean titre.

* Use the mean titre to calculate the percentage of calcium carbonate in the chalk sample.

Results

Mass of each chalk piece = 2.54¢g

Titration 1 2 3
Final reading / cm?® 16.80 33.05 16.70
Initial reading / cm?® 0.20 16.80 0.35
Titre / cm? 16.60 16.25 16.35
Mean titre = 1000+ 16:25+ 1635 _ 45 13

3
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(b) Suggest and explain two improvements to the student’s method. [4] o
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(d) Comment on the validity of the mean titre calculated. 1] o

() Another student follows the same procedure but filters the solution before the reaction is
complete. State what effect, if any, this would have on the value of the titre. Justify your
answer. 2]
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(i) The melting temperature of sodium chloride is 1074 K but sodium iodide has a
melting temperature of 934 K.

Suggest why the melting temperature of sodium iodide is lower than that of sodium
chloride. [1]

L
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(c) Chlorine forms molecules and ions with other halogens.

(i) While chiorine has a boiling temperature of 238K, the boiling temperature of iodine
monochloride, ICl, is 371K,

Suggest why the boiling temperature of iodine monochloride is higher than that of
chlorine. [2]

As e eledwonn. . in TCI  are shared. unevenly. o fre. .

&hm?oloﬁiomlewc ...... bond. . Hwiummmz ..... _
eyt ewmmwe . this. bond  than fhe pure

Comlent  bond  in Cly - where e dif meled«vnaya\‘
1) fresave: Y
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(b)

(ii)

The melting temperature of sodium chloride is 1074K but sodium iodide has a
melting temperature of 934 K.

Suggest why the melting temperature of sodium iodide is lower than that of sodium
chloride. [1]
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(c) Chlorine forms molecules and ions with other halogens.

(i)  While chlorine has a boiling temperature of 238K, the boiling temperature of iodine
monochloride, ICI, is 371K.

Suggest why the boiling temperature of iodine monochloride is higher than that of
chlorine. 2]
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(i) The melting temperature of sodium chloride is 1074K but sodium iodide has a
melting temperature of 934 K.

Suggest why the melting temperature of sodium iodide is lower than that of sodium
chloride. (1]
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(c) Chlorine forms molecules and ions with other halogens. o
(i) While chlorine has a boiling temperature of 238K, the boiling temperature of iodine
monochloride, ICI, is 371K.
Suggest why the boiling temperature of iodine monochloride is higher than that of
chlorine. [2]
.................. canre | JCL  ys o dyele o i s
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Question

Marking details

Marks available

AO1

AO2

AO3 Total

Maths

Prac

13

@ | ()

(in a reversible reaction) the rate of forward reaction is equal to the
rate of backward reaction

NaOH reacts with the H* / concentration of H* decreases (1)

equilibrium shifts to right and concentration of Cl, decreases /
concentration of HCIO increases (1)

(b) | (i)

mass water=1.62g (1)

n(CaClz) = 0.0150 mol
n(H20) = 0.0899 mol (1)

x=6 (1)

award (1) only for correct answer with no working

heat to constant mass

(ii)

award (1) for either of following

iodide ion larger than chloride ion so less attraction to sodium ion
less difference in electronegativity so Nal not as ionic as NaCl

© WJEC CBAC Ltd.
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Marks available

estion Marking details
Questi ing detal AO1 | AO2 | AO3 | Total | Maths | Prac
(c) (i) permanent dipoles between molecules in ICI but Cl, has only
temporary dipoles / van der Waals forces between molecules (1)
permanent dipoles stronger than temporary dipoles / van der Waals
forces (1) 2 2
or
ICI larger molecule than Cl, so more electrons (1)
more van der Waals forces between molecules (1)
(i) octahedral 1 1
(iii) [CIF2]* has 2 bond pairs and 2 lone pairs (1)
[CIF2]- has 2 bond pairs and 3 lone pairs (1)
student is correct - different numbers of electron pairs will give rise
to different shapes (1) 3 3
Question 13 total 6 3 5 14 2 4
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(i) The melting temperature of sodium chloride is 1074 K but sodium iodide has a
melting temperature of 934 K.

Suggest why the melting temperature of sodium iodide is lower than that of sodium
chloride. [1]
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user

Sticky Note

No mark for “stronger ionic bond” on its own.  Candidate needs to explain why the ionic bond is stronger in terms of ion sizes or differences in electronegativity.
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(c) Chlorine forms molecules and ions with other halogens.

(i) While chiorine has a boiling temperature of 238K, the boiling temperature of iodine
monochloride, ICl, is 371K,

Suggest why the boiling temperature of iodine monochloride is higher than that of
chlorine. [2]

As e eledwonn. . in TCI  are shared. unevenly. o fre. .

&hm?oloﬁiomlewc ...... bond. . Hwiummmz ..... _
eyt ewmmwe . this. bond  than fhe pure

Comlent  bond  in Cly - where e dif meled«vnaya\‘
1) fresave: Y
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Sticky Note

Incorrect!  A typical misconception amongst AS candidates.  Physical properties such as boiling temperatures are governed by intermolecular bonding (e.g. van der Waals forces) not intramolecular bonding (e.g. covalent bonding).











